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ﻣﻘﺎﻟﻪ ﭘﮋوﻫﺸﯽ1931ﻓﺮوردﯾﻦ ،49ﺷﻤﺎره ،91دوره ﭘﺰﺷﮑﯽ رازيﻋﻠﻮمﻣﺠﻠﻪ
9831ﺑﻬﺎر 1،ﺷﻤﺎره ،7دوره 
ﻣﻘﺪﻣﻪ
ﺑﺨﺸ ــﯽﺗ ــﻮانوﺗﺸ ــﺨﯿﺺﻋﻤﻠﮑ ــﺮدي،ارزﯾ ــﺎﺑﯽ
ﺗـﺮﯾﻦ ﻣﻬـﻢ ازﯾﮑـﯽ ﮐﻤـﺮدرد ﻋﺎرﺿﻪدﭼﺎرﺑﯿﻤﺎران
اﯾـﻦ ﻣﺸـﮑﻞ درﻣـﺎن دردرﮔﯿﺮﻫﺎيﺗﯿﻢﻫﺎيﭼﺎﻟﺶ
ﻏﯿ ــﺮﮐﻤﺮدردﻫ ــﺎياﻏﻠ ــﺐ. ﺷ ــﻮدﻣ ــﯽﻣﺤﺴ ــﻮب
درﻣﺘﻌﺪديﻋﻮاﻣﻞوﻫﺴﺘﻨﺪﻋﺎﻣﻠﯽﭼﻨﺪاﺧﺘﺼﺎﺻﯽ
ﻣ ــﻮاردﻃﺮﻓ ــﯽاز. ﻫﺴ ــﺘﻨﺪدﺧﯿ ــﻞﻫ ــﺎآناﯾﺠ ــﺎد
درﮐـﻪ ﯾﺎﻓـﺖ ﺗﻮانﻧﻤﯽﻧﯿﺰراﻧﺮﻣﺎلﻏﯿﺮآﻧﺎﺗﻮﻣﯿﮏ
.ﺑﺎﺷﻨﺪﮐﻨﻨﺪهﮐﻤﮏﻋﺎرﺿﻪﺗﺸﺨﯿﺺ
آزﻣ ــﻮنﯾ ــﮏوﺟــﻮدﻋ ــﺪمﺷــﺮاﯾﻄﯽﭼﻨ ــﯿﻦدر
ﮐـﺮدن ﻣﺸـﺨﺺ وﮐـﺮدن ﮐﻤـﯽ ﺟﻬـﺖ اﺳﺘﺎﻧﺪارد
ﻣﻬـﻢﻣﺴـﺎﻟﻪﻧﯿـﺰاﻓـﺮادﻋﻤﻠﮑـﺮديﻫـﺎيﻇﺮﻓﯿـﺖ




ﻧﻘـﺎط دروايﻟﺤﻈـﻪ ﺻـﻮرت ﺑـﻪ ﻫﺎروشاﯾﻦدر
ﻣﯿــﺎﻧﮕﯿﻦﻣﻘﺎﯾﺴــﻪ( tniop etercsid)ﮔﺴﺴــﺘﻪ
در. ﮔﺮﻓـﺖ ﻣـﯽ ﺻﻮرتﺧﺎصﭘﺎراﻣﺘﺮيازﻣﻘﺎدﯾﺮي
ﺣﺮﮐـﺖ اﻟﮕﻮيوﺣﺮﮐﺖﮐﯿﻔﯿﺖﺑﺮرﺳﯽﮐﻪﺻﻮرﺗﯽ
ﺑ ــﻪرااﻃﻼﻋ ــﺎﺗﯽﺷ ــﺎﯾﺪﺣﺮﮐﺘ ــﯽﺗﮑﻠﯿ ــﻒﮐ ــﻞدر
آﺳﯿﺐﻣﮑﺎﻧﯿﺴﻢﻣﻮرددرﻗﻀﺎوتﮐﻪﺑﺪﻫﺪﮔﺮآزﻣﻮن
ﻟـﺬا (.3،2)ﺳـﺎزد ﻣﺘﻔـﺎوت راﺿﺎﯾﻌﻪﺑﻨﺪيﻃﺒﻘﻪو
ﭘﯿﻮﺳ ــﺘﻪﻫ ــﺎيروشﺑ ــﻪﺣﺮﮐ ــﺖاﻟﮕ ــﻮيﺑﺮرﺳ ــﯽ
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اﺑﻌـﺎد ﮔـﺮﻓﺘﻦ ﻧﻈـﺮ درﺑـﺎ اﯾﺸـﺎن ﮐﻤـﮏ ﺑـﻪ ﺑﺘـﻮان ﮐﻪاﺳﺖاﺑﺰارﻫﺎﯾﯽﺑﻪﻧﯿﺎزﻋﻀﻼﻧﯽﻋﺼﺒﯽﺳﯿﺴﺘﻢدﯾﻨﺎﻣﯿﮏﺳﺎزﻣﺎن دﻫﯽﺷﻨﺎﺧﺖﺟﻬﺖزﻣﯿﻨﻪ و ﻫﺪف:
ﺟﻬـﺖ ﻣﻌﯿـﺎر ﯾـﮏ اﻧﺘﺨـﺎب درﻋﻼوهﺑﻪ. اﺳﺖﻋﻀﻼﻧﯽﻋﺼﺒﯽﺳﯿﺴﺘﻢدﻫﯽﺳﺎزﻣﺎنازﺗﺮيﻣﻨﺎﺳﺐﻣﻌﯿﺎرﻧﺴﺒﯽﻓﺎزرﺳﺪﻣﯽﻧﻈﺮﺑﻪ. ﮐﺮدﺑﺮرﺳﯽراآنﻣﺨﺘﻠﻒ،
اﻃﻼﻋـﺎت ﻣﻮﺟـﻮد ﮐـﻪ آن ﺟـﺎﯾﯽ ﺗـﺎ واﺳـﺖ ﭘﺎراﻣﺘﺮآنﺗﮑﺮارﭘﺬﯾﺮيﺟﻤﻠﻪآنازﮐﻪﺷﻮدﻟﺤﺎظدﯾﮕﺮي ﺑﺎﯾﺪﻓﺎﮐﺘﻮرﻫﺎيﺑﺎﻟﯿﻨﯽﻫﺎيﮐﺎرﺑﺮدوﺗﺤﻘﯿﻘﯽﻣﻄﺎﻟﻌﺎت
.اﺳﺖﻧﺸﺪهاﻧﺠﺎمدﯾﻨﺎﻣﯿﮏﺷﺮاﯾﻂدرﮐﻤﺮدرديوﺳﺎﻟﻢاﻓﺮاددرﻓﺎزاﻧﺤﺮافوﻧﺴﺒﯽﻓﺎزﭘﺎراﻣﺘﺮﺗﮑﺮارﭘﺬﯾﺮيﻣﻮرددرﺗﺤﻘﯿﻘﯽ,اﺳﺖ
وﺧﻢآزﻣﻮنوﺿﻌﯿﺖﻫﺸﺖﺗﺼﺎدﻓﯽ اﻧﺘﺨﺎب ﺷﺪﻧﺪ وﺳﺎدهﻏﯿﺮاﺣﺘﻤﺎﻟﯽﮔﯿﺮيﻧﻤﻮﻧﻪﺻﻮرتﺑﻪﮐﻤﺮدرديﺑﯿﻤﺎر21وﺳﺎﻟﻢﻓﺮد21ﺗﺤﻘﯿﻖاﯾﻦدرروش ﮐﺎر:
روز01ﺗـﺎ 7زﻣـﺎﻧﯽ ﻓﺎﺻﻠﻪدرﻫﺎآزﻣﻮنﺗﮑﺮار. دادﻧﺪاﻧﺠﺎمﺧﺎرﺟﯽﺑﺎروﺟﻮدﻋﺪمﯾﺎوﺟﻮدوآنراﺳﺘﺎيﺣﺮﮐﺖ،ﺳﺮﻋﺖازﻣﺘﻔﺎوﺗﯽﺷﺮاﯾﻂدرراﺗﻨﻪﺷﺪنراﺳﺖ
اﺳـﺘﻔﺎده ﻣـﻮرد ﻗﻔﺴﻪ ﺳﯿﻨﻪوﮐﻤﺮﻟﮕﻦ،stnemgeS()ﻫﺎيﺑﺨﺶﺗﻐﯿﯿﺮﭘﺬﯾﺮيوﻫﻤﺎﻫﻨﮕﯽﻣﺤﺎﺳﺒﻪﺟﻬﺖﻓﺎزاﻧﺤﺮافوﻧﺴﺒﯽﻓﺎزﻫﺎيﻣﺘﻐﯿﺮ. ﮔﺮﻓﺖﺻﻮرت
ﺑـﺎ ﻣﻄﻠﻖﺗﮑﺮارﭘﺬﯾﺮيو( tneiciffeoC noitalerroC ssalc artnI =CCI)ﮔﺮوﻫﯽدرونﻫﻢ ﺑﺴﺘﮕﯽﺿﺮﯾﺐازاﺳﺘﻔﺎدهﺑﺎﻧﺴﺒﯽﭘﺬﯾﺮيﺗﮑﺮار. ﮔﺮﻓﺖﻗﺮار
.ﮔﺮﻓﺖﻗﺮارارزﯾﺎﺑﯽﻣﻮردﺗﻐﯿﯿﺮاتﺿﺮﯾﺐوﮔﯿﺮياﻧﺪازهﻣﻌﯿﺎرﺧﻄﺎيازاﺳﺘﻔﺎده
CCIﻣﻘـﺎدﯾﺮ ﮐـﻪ آزﻣـﻮن وﺿـﻌﯿﺖ ﺳﻪﺑﻪ ﺟﺰﮐﻤﺮدردياﻓﺮاددرو0/48-0/35داﻣﻨﻪدارايCCIﻣﻘﺎدﯾﺮﺳﺎﻟﻢاﻓﺮاددردادﮐﻪﻧﺸﺎنﺣﺎﺻﻠﻪﻧﺘﺎﯾﺞﻫﺎ:ﯾﺎﻓﺘﻪ
اﻓﺮادﺑﺮايﯿﺰﻧ( tnemerusaeM rorrE dradnatS =MES)يﺮﯿﮔاﻧﺪازهﺎرﯿﻣﻌيﺧﻄﺎﻣﻘﺎدﯾﺮ. اﺳﺖﺑﻮده0/58-0/25ﺑﯿﻦﻫﺎآزﻣﻮنﺳﺎﯾﺮدر.اﺳﺖ0/5زﯾﺮ
. اﺳﺖﺑﻮده5/8-1/2ﮐﻤﺮدردياﻓﺮادﺑﺮايو4/8-0/29داﻣﻨﻪدارايﺳﺎﻟﻢ
ﻫﻤﺎﻧﻨـﺪ دﯾﻨﺎﻣﯿـﮏ ﺷـﺮاﯾﻂ درﺗﻐﯿﯿﺮﭘﺬﯾﺮيوﻫﻤﺎﻫﻨﮕﯽارزﯾﺎﺑﯽﺟﻬﺖﺧﻮﺑﯽﭘﺎراﻣﺘﺮﻫﺎيﻓﺎزاﻧﺤﺮافوﻧﺴﺒﯽﻓﺎزﮐﻪدﻫﺪﻣﯽﻧﺸﺎنﺣﺎﺻﻠﻪﻧﺘﺎﯾﺞﻧﺘﯿﺠﻪ ﮔﯿﺮي:
..ﺑﺎﺷﺪداﺷﺘﻪﮐﺎرﺑﺮدﺗﻮاﻧﺪﻣﯽﻧﯿﺰﺳﺎﻟﻢاﻓﺮادازﮐﻤﺮدردياﻓﺮادﺗﻤﺎﯾﺰدرﻫﻢ ﭼﻨﯿﻦ. ﺑﺎﺷﺪﻣﯽﺗﻨﻪﭘﯿﭽﯿﺪهﺣﺮﮐﺎتوﺑﺎرﺑﺮداري
.ﮐﻤﺮدردﻏﯿﺮﻗﺮﯾﻨﻪ،ﺗﮑﺮارﭘﺬﯾﺮي، ﺣﺮﮐﺎتﻧﺴﺒﯽ،ﻓﺎز: ﻫﺎﮐﻠﯿﺪواژه
98/11/11ﺗﺎرﯾﺦ ﭘﺬﯾﺮش: 88/5/52ﺗﺎرﯾﺦ درﯾﺎﻓﺖ: 
09/21/61ﺗﺎرﯾﺦ ﭘﺬﯾﺮش:  09/7/3ﺗﺎرﯾﺦ درﯾﺎﻓﺖ:
...ﺣﺮﮐﺖاﻟﮕﻮيﺛﺒﺎتوﻫﻤﺎﻫﻨﮕﯽﭘﺎراﻣﺘﺮﻫﺎيﺗﮑﺮارﭘﺬﯾﺮيﺑﺮرﺳﯽ
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وﺑﯿﻮﻣﮑـﺎﻧﯿﮑﯽ رﯾﺨـﺖ ﺷﻨﺎﺳـﯽ، ﻣﺘﻌـﺪد ﻋﻮاﻣـﻞ ﺑﻪ
اﯾﻦاﺳﺎسﺑﺮ. اﺳﺖﺣﺮﮐﺘﯽﺗﮑﻠﯿﻒﻗﯿﻮدوﻣﺤﯿﻄﯽ
درﺟـﺎت ﺗﻌﺎﻣﻞﻧﯿﺎزﻣﻨﺪﺣﺮﮐﺘﯽاﻟﮕﻮيﺗﻮﻟﯿﺪﻧﻈﺮﯾﻪ
، ﻗﯿـ ــﻮدﺗـ ــﺎاﺳـ ــﺖﺣﺮﮐـ ــﺖآزاديازﻣﺘﻌـ ــﺪدي
ﺗﺎﻓﻌﺎﻟﯿـﺖ ﺳﺎﺧﺘﻪﺑﺮﻃﺮفراﺳﯿﺴﺘﻢﻫﺎيﻣﺤﺪودﯾﺖ
ﺳــﺎﺧﺘﺎرﻫﺎيﭼﻨــﯿﻦ. ﺷــﻮدﺣﺎﺻــﻞﻋﻤﻠﮑــﺮدي
ازﻓﺮاﺗـﺮ اﻏﻠـﺐ اﻧﺴـﺎن ﺑﺪنوﻫﺎاﻧﺪامدرﻫﻤﺎﻫﻨﮓ
درﻧﻈﺮﯾـﻪ اﯾـﻦ ﭘﺎﯾـﻪ ﺑﺮ. اﺳﺖﻣﻔﺼﻞﯾﮏﻣﺸﺎرﮐﺖ
اﺳـﺘﻔﺎده ﻫـﺎﯾﯽ روشوﻫـﺎ اﺑـﺰار ازﺟﺪﯾـﺪ ﻣﻄﺎﻟﻌﺎت
راﺳﯿﺴﺘﻢﺳﻼﻣﺖﺑﻬﺘﺮيﻧﺤﻮﺑﻪﺑﺘﻮاﻧﻨﺪﺗﺎاﻧﺪﮐﺮده




واﺳـﺖ ﺟﺎﺑـﻪ ﺟـﺎﯾﯽ وﺳﺮﻋﺖﻣﺘﻐﯿﺮدوﺑﺮﮔﯿﺮﻧﺪه
ﻫـﻢ ﺑـﺎ ﺗﻮانﻣﯽراﺣﺮﮐﺘﯽﺑﺨﺶدوﺣﺪاﻗﻞﭼﻮن
راﻣﺘﻐﯿﺮﭼﻬﺎرﮔﻔﺖﺗﻮانﻣﯽﻟﺬا،ﮐﺮدﻣﻘﺎﯾﺴﻪدﯾﮕﺮ
ﻣﻌﯿـﺎر ﻧﺴـﺒﯽ ﻓـﺎز رﺳﺪﻣﯽﻧﻈﺮﺑﻪ. ﮔﯿﺮدﻣﯽﺑﺮدر
ﻋﺼـﺒﯽﺳﯿﺴـﺘﻢﺳـﺎزﻣﺎن دﻫـﯽﻣـﻮرددرﺑﻬﺘـﺮي
. اﺳـﺖ ﺑﯿﻮﻣﮑﺎﻧﯿﮑﯽﻣﻌﯿﺎرﻫﺎيﺑﺎﻣﻘﺎﯾﺴﻪدرﻋﻀﻼﻧﯽ
ﻧﯿـﺰ ﺑﯿﻮﻟﻮژﯾـﮏ ﺷـﻮاﻫﺪ ﺑـﺎ ﻣﻄﺎﺑﻖﻣﻨﻄﻖاﯾﻦاﻟﺒﺘﻪ












ﺟﻬـﺖ ﭘـﺎراﻣﺘﺮ اﻧﺘﺨـﺎب ﯾـﮏ ﻣﻌﯿﺎرﻫـﺎي ازﯾﮑﯽ
، ﺑﯿﻮﻣﮑﺎﻧﯿـﮏ وﮐﻠﯿﻨﯿﮑـﯽ ﻣﺒﺎﺣﺚودرﻣﺎنارزﯾﺎﺑﯽ،





ﮔـﺮوه دودرﮐـﻪ اﺳـﺖ ﺷـﺪه ﺳﻌﯽﺗﺤﻘﯿﻖاﯾﻦدر
ﺗﮑـﺮار ﺑﺮرﺳـﯽ ﺑـﻪ ﮐﻤﺮدرديﺑﯿﻤﺎرانوﺳﺎﻟﻢاﻓﺮاد
ﻃـﯽ درﻓﺎزاﻧﺤﺮافوﻧﺴﺒﯽﻓﺎزﭘﺎراﻣﺘﺮﻫﺎيﭘﺬﯾﺮي
ﺷﻮدﭘﺮداﺧﺘﻪﺗﻨﻪﺷﺪهراﺳﺖوﺧﻢﺣﺮﮐﺘﯽﺗﮑﻠﯿﻒ
ﭘﺎراﻣﺘﺮﻫ ــﺎياﻧﺘﺨ ــﺎبدرآنﻧﺘ ــﺎﯾﺞازﺑ ــﻪ ﺗ ــﻮانو
.ﮐﺮداﺳﺘﻔﺎدهﺑﻌﺪيﺗﺤﻘﯿﻘﺎتدرﻣﻨﺎﺳﺐ
ﮐﺎرروش
اﯾـﻦ درﺷـﺮﮐﺖ ﺟﻬـﺖ آزﻣـﻮدﻧﯽ ﻧﻔـﺮ 42ﺗﻌﺪاد
ﮐﻤـﺮدرد ﺑﯿﻤـﺎران وﺳﺎﻟﻢاﻓﺮادﮔﺮوهدودرﻣﻄﺎﻟﻌﻪ
ﺑﯿﻤــﺎر 21وﺳــﺎﻟﻢ ﻓــﺮد21)اﺧﺘﺼﺎﺻــﯽ ﻏﯿــﺮ



















ﮐـﻪ ﺻـﻮرﺗﯽ دروﮐـﺮده ﭘـﺮ راﻓـﺮدي ﻧﺎﻣـﻪ ﭘﺮﺳﺶ
ﺗﻨﻔﺴـﯽ،ﻧـﺎراﺣﺘﯽﺑﯿﻨـﺎﯾﯽ،ﻣﺸـﮑﻞازايﺗﺎرﯾﺨﭽـﻪ
اﺧﺘﻼلﺗﺤﺘﺎﻧﯽ،اﻧﺪامﺷﮑﻞﺗﻐﯿﯿﺮﭘﺎ،ﻃﻮلاﺧﺘﻼف
ﯾ ــﺎﺷــﻨﻮاﯾﯽﻧﻘــﺺﺳﯿﺴــﺘﻢ ﻋﺼـﺒﯽ،ﯾ ــﺎﺗﻌـﺎدﻟﯽ
و ﻫﻤﮑﺎرانﻧﯿﺎﻣﺨﺘﺎريﺣﻤﯿﺪرﺿﺎدﮐﺘﺮ







22/23( 2/34)32/14( 3/8)ﺷﺎﺧﺺ ﺗﻮده ﺑﺪﻧﯽ
ﮐـﻪ داروﻫـﺎﯾﯽ ازاﺳﺘﻔﺎدهﺳﺎﺑﻘﻪﯾﺎدﯾﺎﺑﺖﺷﻨﺎﺧﺘﯽ،
ﻣﻄﺎﻟﻌـﻪ از،داﺷـﺘﻨﺪ راﻣـﯽ ﺑﺎﺷﻨﺪﻣﻮﺛﺮﺗﻌﺎدلروي




ﻣـﺪل اﻧﮕﻠﺴـﺘﺎن ﮐﺸـﻮر ﺳـﺎﺧﺖ NOCIVﺣﺮﮐـﺖ 
دورﺑـﯿﻦ ﺷـﺶ ﺑﺎ)KU ,drofxO ,nociV( 064V
ﻋﻠـﻮم داﻧﺸـﮕﺎه ارﮔﻮﻧـﻮﻣﯽ ﮔﺮوهآزﻣﺎﯾﺸﮕﺎهدرواﻗﻊ
.ﺷﺪآوريﺟﻤﻊﺗﻮاﻧﺒﺨﺸﯽوﺑﻬﺰﯾﺴﺘﯽ
دﺳﺘﮕﺎهﺑﺮﻧﺎﻣﻪﺑﺎﻣﻄﺎﺑﻖﻣﺎرﮐﺮﻫﺎﮔﯿﺮيﻗﺮارﻣﺤﻞ
ﺗﺮﻗـﻮه، ﮔـﺮدن، ﻫﻔـﺘﻢ ﻣﻬـﺮه ﺧـﺎري زاﯾـﺪه ﺑﺮروي
ﻗﻔﺴـﻪ ﺳـﯿﻨﻪ، دﻫـﻢ ﻣﻬـﺮه ﺷﺎﻧﻪ،ﺧﺎرزاﯾﺪهﺟﻨﺎغ،
ران،اي،ﺧﺎﺻـﺮه ﺳﺘﯿﻎﺧﻠﻔﯽوﻗﺪاﻣﯽﺧﺎريزواﯾﺪ
ﻣﻄـﺎﺑﻖ ﻣﺎرﮐﺮﻫـﺎ .ﮔﺮﻓﺖﻣﯽﻗﺮارﺧﺎرﺟﯿﺮانﮐﻮﻧﺪﯾﻞ




وﺷـﺪ ﻣـﯽ ذﺧﯿﺮهدرراﯾﺎﻧﻪﻫﺎداده. ﺑﻮدﻫﺮﺗﺰ001
ﺑﺮﻧﺎﻣـﻪ ﺑﻪﻣﺪﻧﻈﺮﭘﺎراﻣﺘﺮﻫﺎيﻣﺤﺎﺳﺒﻪﺟﻬﺖﺳﭙﺲ
.ﺷﺪﻣﯽدادهاﻧﺘﻘﺎلاﮐﺴﻞاﻓﺰاريﻧﺮم
اﻟﮕـﻮي ﺛﺒـﺎت و( ﻧﺴﺒﯽﻓﺎز)ﻫﻤﺎﻫﻨﮕﯽﻣﻌﯿﺎرﻫﺎي








راﺳـﺘﺎي ،(ﮐـﻢ ﺳـﺮﻋﺖ وﺑـﺎﻻ ﺳـﺮﻋﺖ )ﺗﻨـﻪ ﺷﺪن
دروﻗﺮﯾﻨﻪﯾﺎlattigaS()ﺳﺎژﯾﺘﺎلﺳﻄﺢدر)ﺣﺮﮐﺖ
ﯾـﺎ latnorF()ﻓﺮوﻧﺘـﺎل وﺳـﺎژﯾﺘﺎل ﺑﯿﻨـﺎﺑﯿﻨﯽ ﺳﻄﺢ
ﻋـﺪم وﺧﺎرﺟﯽﺑﺎروﺟﻮد)ﺧﺎرﺟﯽﺑﺎرو( ﻗﺮﯾﻨﻪﻏﯿﺮ
.ﺷﺪﻣﯽآوريﺟﻤﻊﺑﻮد( ﺧﺎرﺟﯽﺑﺎروﺟﻮد
وﺳـﻂ درﻣﻌﻤـﻮﻟﯽ اﯾﺴـﺘﺎده ﺣﺎﻟـﺖ ازﻫـﺎ آزﻣﻮن
ﻣﺮﮐـ ــﺰدرﮐـ ــﻪ(etalp-ecroF)ﻧﯿﺮوﯾـ ــﯽﺻـ ــﻔﺤﻪ
ﺣﺮﮐـﺖ آﻧﺎﻟﯿﺰدﺳﺘﮕﺎهﮐﺎريﻓﻀﺎيدروآزﻣﺎﯾﺸﮕﺎه
ﮐﻨـﺎر درﻫﺎدﺳﺖﮐﻪﻃﻮري;ﺷﺮوع ﻣﯽ ﺷﺪﻧﺪ،ﺑﻮد
ﻧﻮكﮐﻪﺣﺪيﺗﺎﻓﺮدو( 1ﺗﺼﻮﯾﺮ)ﮔﺮﻓﺘﻪﻗﺮارﺑﺪن
ﮐـﻪ ﺗﻨﻈﯿﻤـﯽ ﻗﺎﺑـﻞ ﭘﺎﯾـﻪ ﭼﻬﺎرﺑﻪدﺳﺘﺶاﻧﮕﺸﺘﺎن




دوﺑـﯿﻦ وﺳـﻂ ﺧـﻂ ازﻣﺘـﺮي ﺳﺎﻧﺘﯽ05ﻓﺎﺻﻠﻪﺑﺎ
ﺑـﺎ ﭘﺎﯾـﻪ ﭼﻬﺎر،ﻗﺮﯾﻨﻪﻏﯿﺮﺣﺎﻟﺖدروداﺧﻠﯽﻗﻮزك








ﮐﻨﺘ ــﺮل(emonorteM)دﺳ ــﺘﮕﺎهﺗﻮﺳ ــﻂراﺧ ــﻮد
ﺑﻪﺳﺮﻋﺖدوﻫﺮﺑﺮايراﺣﺮﮐﺎتﺑﺘﻮانﺗﺎﮐﺮدﻧﺪﻣﯽ
.(11)داداﻧﺠﺎمﺷﺪهﮐﻨﺘﺮلﺻﻮرت
ﻓـﺮد ﺧـﺎرﺟﯽ ﺑـﺎر اﻋﻤـﺎل ﺑـﺎ آزﻣـﻮن اﻧﺠﺎمﺣﯿﻦ
ﺻـﻮرت ﺑـﻪ ﺑـﺎر ﮐـﻪ ﮔﺮمﮐﯿﻠﻮ8وزنﺑﻪايﺟﻠﯿﻘﻪ
را، ﺑ ــﻮدﺷ ــﺪهﺗﻮزﯾ ــﻊآنﺑ ــﺮرويﻣﺘﻘ ــﺎرنﮐ ــﺎﻣﻼ
رويازﻫـﺎ وزﻧـﻪ ﺑـﺎر، ﺑﺪونﺷﺮاﯾﻂدروﭘﻮﺷﯿﺪﻣﯽ
.ﺷﺪﻣﯽﺑﺮداﺷﺘﻪﺟﻠﯿﻘﻪ
...ﺣﺮﮐﺖاﻟﮕﻮيﺛﺒﺎتوﻫﻤﺎﻫﻨﮕﯽﭘﺎراﻣﺘﺮﻫﺎيﺗﮑﺮارﭘﺬﯾﺮيﺑﺮرﺳﯽ







ﺧـﺎرﺟﯽ ﺑـﺎر ﺑـﺪون وﺑـﺎﻻ ﺳـﺮﻋﺖ ﺑﺎﻗﺮﯾﻨﻪ،ﺣﺮﮐﺖ.1
.()NHS( )daol oN ,deeps hgiH ,cirtemmyS
ﺑ ــﺎرﺑ ــﺪونوﭘ ــﺎﯾﯿﻦﺳ ــﺮﻋﺖﺑ ــﺎﻗﺮﯾﻨ ــﻪ،ﺣﺮﮐ ــﺖ.2
)daol oN ,deeps woL ,cirtemmyS( )NHS(ﺧﺎرﺟﯽ
ﺑــﺎرﻫﻤــﺮاه وﺑــﺎﻻ ﺳــﺮﻋﺖ ﺑــﺎ ﻗﺮﯾﻨــﻪ، ﺣﺮﮐــﺖ .3
()LHS( daoL ,deeps hgiH ,cirtemmySﺧﺎرﺟﯽ
ﺧـﺎرﺟﯽ ﺑـﺎر ﻫﻤﺮاهوﭘﺎﯾﯿﻦﺳﺮﻋﺖﺑﺎﻗﺮﯾﻨﻪ،ﺣﺮﮐﺖ.4
( )LLS( daoL ,deeps woL ,cirtemmyS
ﺧـﺎرﺟﯽ ﺑـﺎر ﺑـﺪون وﺑﺎﻻﺳﺮﻋﺖﺑﺎﻗﺮﯾﻨﻪ،ﻏﯿﺮﺣﺮﮐﺖ.5
)NHA( )daol oN ,deeps hgiH ,cirtemmysA(
ﺑـﺎر ﺑـﺪون وﭘـﺎﯾﯿﻦ ﺳـﺮﻋﺖ ﺑـﺎ ﻗﺮﯾﻨـﻪ، ﻏﯿـﺮ ﺣﺮﮐﺖ.6
)daol oN ,deeps woL ,cirtemmysA(ﺧــﺎرﺟﯽ
)NLA(
ﺑ ـﺎرﻫﻤـﺮاهوﺑ ـﺎﻻﺳـﺮﻋﺖﺑ ـﺎﻗﺮﯾﻨ ـﻪ،ﻏﯿـﺮﺣﺮﮐـﺖ.7
)LHA( )daoL ,deeps hgiH ,cirtemmysA(ﺧﺎرﺟﯽ
ﺑـﺎر ﻫﻤـﺮاه وﭘـﺎﯾﯿﻦ ﺳـﺮﻋﺖ ﺑـﺎ ﻗﺮﯾﻨـﻪ، ﻏﯿـﺮ ﺣﺮﮐﺖ.8
(LLA( )daoL ,deeps woL ,cirtemmysA)ﺧﺎرﺟﯽ
ﮐـﺎﻓﯽاﺳـﺘﺮاﺣﺖ ﻫـﺎآزﻣـﻮن ازﻫﺮﮐـﺪامﻣـﺎﺑﯿﻦ 
ﺗﺮﺗﯿـﺐ . ﺷـﺪ ﻣـﯽ دادهﻓـﺮد ﺑـﻪ (دﻗﯿﻘﻪ3ﺣﺪاﻗﻞ)
دوﻫـﺮ ﻃﯽاﺗﻔﺎﻗﯽﮐﺎﻣﻼًﺻﻮرتﺑﻪﻫﺎآزﻣﻮناﻧﺠﺎم
زﻣـﺎن ﮐـﻞ ﻫﺮآزﻣـﻮدﻧﯽ ﺑـﺮاي . ﺷﺪﻣﯽاﻧﺠﺎمﺟﻠﺴﻪ
ﻣـﯽ ﻃـﻮل ﺑـﻪ دﻗﯿﻘـﻪ 09ﺣـﺪود ﻫـﺎ آزﻣﻮناﻧﺠﺎم
.اﻧﺠﺎﻣﯿﺪ
ﻗﻔﺴـﻪ ﺳـﯿﻨﻪ، ﺑـﻪ ﻣﺮﺑﻮطزواﯾﺎياﺳﺘﺨﺮاجﺟﻬﺖ
ﻗـﺮارداد ﺑـﺎ (reluEاوﻟـﺮ) ﺗﻮاﻟﯽروشازو ﻟﮕﻦﮐﻤﺮ
( sexa dexif htiw ecneuqes reluE)ﺛﺎﺑـﺖ ﻣﺤﻮر
زاوﯾـﻪ اي ,ﮐﻤـﺮي ﻓﻘﺮاتﺳﺘﻮنزاوﯾﻪ. ﺷﺪاﺳﺘﻔﺎده
Z X Yﺗـﻮاﻟﯽ ﺑﺎوﻟﮕﻦوﻗﻔﺴﻪ ﺳﯿﻨﻪﺑﯿﻦاﺳﺖ
زاوﯾﻪ ﻗﻔﺴـﻪ ﻣﺤﺎﺳﺒﻪﻣﻨﻈﻮرﺑﻪ. اﺳﺖﺷﺪهﻣﺤﺎﺳﺒﻪ
ﺑﺎﺟﻬﺖﻫﻢﻣﺤﻠﯽﻣﺮﺟﻊﺳﯿﺴﺘﻢﯾﮏﻟﮕﻦوﺳﯿﻨﻪ
ﺳـﭙﺲ .ﺷـﺪ ﺗﻌﺮﯾـﻒ ﮐﻠﯽﻣﺮﺟﻊﻣﺨﺘﺼﺎتﺳﯿﺴﺘﻢ
ﻗﻔﺴﻪ ﺳﯿﻨﻪزاوﯾﻪﺗﻮاﻟﯽﻫﻤﺎنﺑﺎوﺑﺎﻻروشﻣﻄﺎﺑﻖ
erauqs naeM( ESMﻓﯿﻠﺘﺮاز.  ﺷﺪﻣﺤﺎﺳﺒﻪﻟﮕﻦو
دﺳـﺘﮕﺎه اﻓـﺰار ﻧﺮمﺧﻮدﺑﺮرويﮐﻪ5ﻣﺮﺗﺒﻪ)rorre
ﻫـﺎ دادهﮐـﺮدن ﺻـﺎف ﺑـﺮاي اﺳـﺖ، ﺣﺮﮐـﺖ آﻧﺎﻟﯿﺰ
.ﺷﺪاﺳﺘﻔﺎده
ﺻـﻮرت ﺑـﻪ ﺣﺮﮐﺖﮐﻪﺟﺎﯾﯽآناز: ﻫﺎدادهآﻧﺎﻟﯿﺰ
ﺣﺮﮐـﺖ ﺷـﺮوع ازﺑﻮد،ﺗﻨﻪﺷﺪنراﺳﺖوﺧﻢﺗﮑﺮار
ﻣﻘـﺪار ﺣـﺪاﻗﻞ ﺗـﺎ ﺑﻮدﻧـﺪ ﻣﻘﺪارﺣﺪاﻗﻞدرزواﯾﺎﮐﻪ
ﮔﺮﻓﺘـﻪ ﻧﻈـﺮ درﺣﺮﮐﺘﯽدورهﯾﮏﻋﻨﻮانﺑﻪﺑﻌﺪي
ﺧـﻢ ﺷـﺎﻣﻞ ﺣﺮﮐﺘـﯽ دورهﯾﮏﻋﺒﺎرﺗﯽﺑﻪ. ﺷﺪﻣﯽ
اوﻟﯿـﻪ ﺣﺎﻟـﺖ ﺑـﻪ ﺑﺮﮔﺸـﺖ وﺟﻠـﻮ ﻃـﺮف ﺑـﻪ ﺷﺪن
ﺳـﺘﻮن ايزاوﯾـﻪ ﺟـﺎﯾﯽ ﺟﺎﺑﻪ. ﺑﻮدﻣﻌﻤﻮﻟﯽاﯾﺴﺘﺎده
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ايزاوﯾـﻪ ﺟﺎﺑﻪ ﺟـﺎﯾﯽ رﺳﻢﺑﺎﻫﺎ از  ﻗﺴﻤﺖﻫﺮﯾﮏ
ﻟﮕﻦ،ﻓﺎززاوﯾﻪ. ﺷﺪرﺳﻢﺣﺮﮐﺖﺳﺮﻋﺖﻣﻘﺎﺑﻞدر
وزاوﯾﻪﺷﺪهﻧﺮﻣﺎلﻣﺴﯿﺮﻫﺎيازﻗﻔﺴﻪ ﺳﯿﻨﻪوﮐﻤﺮ
ﻧﺴـﺒﯽ ﻓـﺎز ﻣﻨﺤﻨـﯽ . ﺷﺪﻣﺤﺎﺳﺒﻪايزاوﯾﻪﺳﺮﻋﺖ
ﻗﻔﺴﻪ -ﮐﻤﺮوﮐﻤﺮ-ﻓﺎز ﻟﮕﻦزاوﯾﻪاﺧﺘﻼفازﻣﺪاوم
. ﺷﺪرﺳﻢ(tniop ataD)دادهﻧﻘﻄﻪﻫﺮدرﺳﯿﻨﻪ
elpitlum fo tneiciffeoC)CMCﻣﻘـ ــﺎدﯾﺮ
ﻣﻨﻈـﻮرﺑـﻪﻧﺴـﺒﯽﻓـﺎزﺑ ـﻪﻣﺮﺑـﻮط)noitalerroc
ﻫـ ــﺎي( دورهytilibataepeR)ﺑـ ــﻮدنﺗﮑﺮارﭘـ ــﺬﯾﺮ
ﻫـﺎ آزﻣـﻮن ﻣﺨﺘﻠﻔـﯽ ﺷـﺮاﯾﻂ درﻓـﺮد ﻫـﺮ ﺣﺮﮐﺘﯽ
naeMﻧﺴـﺒﯽ) ﻓـﺎز ﻣﻄﻠـﻖ ﻣﯿـﺎﻧﮕﯿﻦ .  ﺷﺪﻣﺤﺎﺳﺒﻪ







ﻃﺮﯾـ ــﻖازﻓـ ــﺎزاﻧﺤـ ــﺮافﻣﻘـ ــﺪارﭽﻨـ ــﯿﻦﻫﻤ
ﻫـﺎي دورهﻧﺴـﺒﯽ ﻓـﺎز ﻓـﺎز اﻧﺤـﺮاف ﮔﯿـﺮي ﻣﯿﺎﻧﮕﯿﻦ
ﺑـﺎ ﻣﻄـﺎﺑﻖ ﻣﺤﺎﺳﺒﻪروش(.3ﺷﺪ)ﻣﺤﺎﺳﺒﻪﺣﺮﮐﺘﯽ
ﮐﻪﺑﺎﺷﺪﻣﯽﺳﯿﻠﻔﺎﯾﺲﻣﻘﺎﻟﻪدرﺷﺪهاﺳﺘﻔﺎدهروش





دوﻫـﺮ ﺗﮑﺮارﭘـﺬﯾﺮي ﺑﺮرﺳﯽﻣﻨﻈﻮرﺑﻪ. ﺷﺪاﺳﺘﻔﺎده
ازاﯾـﻦ ﮔﺮﻓﺖ.ﻗﺮارﻧﻈﺮﻣﺪآنﻣﻄﻠﻖوﻧﺴﺒﯽﺟﻨﺒﻪ
ﺳـﯽآيازاﺳـﺘﻔﺎدهﺑـﺎﻧﺴـﺒﯽﭘـﺬﯾﺮيﺗﮑـﺮاررو
و( tneiciffeoc noitalerroc ssalc artnI)ﺳ ــﯽ
ﻣﻌﯿـﺎر ﺧﻄـﺎي ازاﺳـﺘﻔﺎده ﺑـﺎ ﻣﻄﻠـﻖ ﭘﺬﯾﺮيﺗﮑﺮار
(ﮐﻪtnemerusaeM rorrE dradnatSﮔﯿﺮي)اﻧﺪازه
ﺑﺮرﺳﯽﻣﻮرد، اﺳﺖﮔﯿﺮياﻧﺪازهدﻗﺖزﻧﻨﺪهﺗﺨﻤﯿﻦ










. ﺷـﺪ ﻣﺤﺎﺳـﺒﻪ اﻓـﺮاد ازﯾﮏﻫﺮوي. ﺳﯽازﺣﺎﺻﻞ
وي. ﺳـﯽ ﮐـﻢ ﻣﻘـﺪار وﺳﯽ. ﺳﯽ. آيﺑﺎﻻيﻣﻘﺪار
.(21و9)اﺳﺖﭘﺬﯾﺮﺗﮑﺮارﭘﺎراﻣﺘﺮﯾﮏدﻫﻨﺪهﻧﺸﺎن
زﯾـﺮ روشازﭘـﺬﯾﺮي ﺗﮑـﺮار ﺑﻨـﺪي ﻃﺒﻘـﻪ ﺟﻬﺖ
:ﺷﺪاﺳﺘﻔﺎده
ﺧـﻮب، ﻧﺴـﺒﺘﺎ ﭘـﺬﯾﺮي ﺗﮑـﺮار 0/6ﺗـﺎ 0/5ﻣﻘﺪار
1ﺗــﺎ0/57وﻣﻘــﺪارﺧــﻮب0/7ﺗــﺎ0/6ﻣﻘــﺪار
.(31)اﺳﺖﻋﺎﻟﯽﺗﮑﺮارﭘﺬﯾﺮي
وﺑـﺎﻟﯿﻨﯽ ﺑﺤـﺚ درﺗﻮاﻧـﺪ ﻣﯽﮐﻪدﯾﮕﺮيﭘﺎراﻣﺘﺮ
,CDMMﺑﺎﺷـﺪ اﻫﻤﯿـﺖ ﺣـﺎﯾﺰ درﻣـﺎﻧﯽ ﻣﺪاﺧﻼت




ﮔﯿـﺮي اﻧـﺪازه ﻣﻌﯿـﺎر ﺧﻄـﺎي ﻃﺮﯾﻖازﭘﺎراﻣﺘﺮاﯾﻦ




ﻫ ــﺎيدادهﻣﻌﯿ ــﺎراﻧﺤ ــﺮافوﻣﯿ ــﺎﻧﮕﯿﻦﻣﻘ ــﺎدﯾﺮ
ﺷﺪهآورده1ﺟﺪولدرﮔﺮوهدواﻓﺮادﺷﻨﺎﺳﯽاﻧﺴﺎن
ﻗﺪ،ﺳﻦ،ﻟﺤﺎظازﮔﺮوهدودرﺗﻔﺎوتﻋﺪمﮐﻪاﺳﺖ





وﺳـﯽ . ﺳـﯽ . آيﻣﻘﺎدﯾﺮدﻫﻨﺪهﻧﺸﺎن3ﺟﺪول
ﻣﻌﯿــﺎرﺧﻄــﺎيآن،ﺑــﻪﻣﺮﺑــﻮط% 59آي. ﺳــﯽ
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ﻧﻔﺮ( 21)ﮐﻤﺮدرديﺑﯿﻤﺎرانو(ﻧﻔﺮ21)ﺳﺎﻟﻢاﻓﺮاددرﻣﺨﺘﻠﻒﻫﺎيآزﻣﻮنﺷﺮاﯾﻂدرﺣﺮﮐﺖﺛﺒﺎتوﻫﻤﺎﻫﻨﮕﯽﻫﺎيﻣﺘﻐﯿﺮﺗﻮﺻﯿﻔﯽآﻣﺎر-2ﺟﺪول






































































































































































ﻣﺘﻐﯿﯿﺮ ﺑﺎرﻫﻤﺮاهﺑﺎﻻ،ﺳﺮﻋﺖﻏﯿﺮﻗﺮﯾﻨﻪ،ﺣﺮﮐﺖ ﺑﺎرﺑﺪونﺑﺎﻻ،ﺳﺮﻋﺖﻏﯿﺮﻗﺮﯾﻨﻪ،ﺣﺮﮐﺖ ﺑﺎرﻫﻤﺮاهﮐﻢ،ﺳﺮﻋﺖﻏﯿﺮﻗﺮﯾﻨﻪ،ﺣﺮﮐﺖ ﺑﺎرﺑﺪونﮐﻢ،ﺳﺮﻋﺖﻏﯿﺮﻗﺮﯾﻨﻪ،ﺣﺮﮐﺖ
CCI )IC%59( MES CDMM VC CCI )IC%59( MES CDMM VC CCI )IC%59( MES CDMM VC CCI )IC%59( MES CDMM VC
96/      )9/-32/( 6/2 2/5 6/71
26/     )78/-11/( 6/3 1/7 6/72
48/    )59/-55/( 2/3 4/6 8/01
85/     )68/-40/( 3/2 5/4 6/61
46/     )88/-41/( 9/1 8/3 20/81
56/    )88/-51/( 7/3 2/7 8/61
66/    )98/-71/( 8/2 5/5 5/22
57/    )29/-53/( 7/2 3/5 91/6
56/ )88/-61/( 4/2 7/4 4/02
55/ )48/-90/( 8/3 5/7 5/21
65/ )58/ -10/( 3/4 4/8 5/11
46/ )88/-31/( 2/3 2/6 9/3
35/ 0 )48/-20/-( 5/2 9/4 3/81
0/46 )88/-41/( 2/4 3/8 3/3
87/ )39/-4/( 8/1 5/3 9/51






36/    )78/-21/( 2/3 3/6 7/11
46/   )88/-41/( 7/4 3/9 2/43
24/   )97/-61/-( 2/3 3/6 9
28/    )49/-5/( 2/2 3/4 9/7
34/    )17/-51/-( 2/3 4/6 02
36/     )78/-11/( 30/4 9/7 5/33
72/    )27/-23/-( 7/2 4/5 63
58/    )59/-65/( 8/1 6/3 2/11
16/  )78/ -90/( 40/3 9/5 80/22
47/    )19/-23/( 8/5 5/11 1/42
96/     )9/-22/( 4/2 8/4 3/11
85/     )68/-40/( 5/2 9/4 3/9
21/55/52/8/(        1- /78/     )26
8/48/74/4/(        81-/98/    )76
9/63/71/9/(         92-/19/   )27






7/     )9/-52/( 2/2 2/4 2/21
46/ )88/-41/( 8/4 4/9 9/41
26/ )78/-1/( 5/1 9/2 2/42
18/ )19/-84/( 20/2 9/3 2/41
45/      )48/-10/-( 3/2 6/4 6/62
35/     )48/-20/-( 3/4 4/8 2/22
37/       )19/-92/( 6/1 3/3 5/2
27/       )19/-92/( 70/2 60/4 9/01
85/      )68/-50/( 20/2 9/3 8/6
75/      )58/-30/( 1/3 1/6 3/7
56/      )88/-51/( 40/1 40/2 60/31
46/    )88/-41/( 1/1 1/2 9/41
55/    )48/-500/( 1/2 2/4 4/2
16/     )78/-90/( 2/3 3/6 3/01
77/     )29/-83/( 9/0 8/1 7/02






18/ )49/-74/( 7/1 5/3 5/41
87/   )39/-14/( 1/3 2/6 1/51
64/    )8/-21/-( 8/1 6/3 5/22
6/    )68/-70/( 70/2 60/4 6/52
75/        )58/-30/( 1/4 2/8 5/7
76/         )98/-91/( 4/4 7/8 11/51
17/           )9/-62/( 5/1 9/2 4/31
6/ )68/-80/( 2/2 4/4 6/02
67/     )29/-53/( 2/2 4/4 2/31
76/     )98/-91/( 7/3 6/7 1/32
55/  )48/-100/-( 2/1 3/2 8/12
75/    )58/-30/( 2/1 3/2 9/71
57/     )29/-43/( 3/3 6/6 4/72
57/     )29/-23/( 5/4 9/8 2/93
86/     )98/-12/( 2/2 4/4 3/61







ﺗﻐﯿﯿﺮﺿﺮﯾﺐ(: VC. )وي.ﺳﯽﺗﺸﺨﯿﺺ،ﻗﺎﺑﻞﺗﻐﯿﯿﺮﺣﺪاﻗﻞ(: CDMM.)ﺳﯽ.دي.ام.ﮔﯿﺮي،اماﻧﺪازه
ﺣﺴ ــﺐﺑ ــﺮﮔ ــﺮوهدوﺗﮑﺮارﭘ ــﺬﯾﺮيﺑﺮرﺳ ــﯽدر





اﻏﻠ ــﺐدرCCIﻣﻘ ــﺎدﯾﺮﮐﻤــﺮدردياﻓ ـﺮاددر
ﻧﺸـﺎن راﻋـﺎﻟﯽ ﺗﺎﺧﻮبﻧﺴﺒﺘﺎﺗﮑﺮارﭘﺬﯾﺮيﻣﺘﻐﯿﺮﻫﺎ
ﻗﻔﺴـﻪ -ﮐﻤـﺮ ﻧﺴـﺒﯽ ﻓﺎزﻣﺘﻐﯿﺮﺑﻪ ﺟﺰ،دﻫﻨﺪﻣﯽ













0/6( 0/1)0/16( 0/1)0/16( 0/2)0/36( 0/1)0/16( 0/2)0/16( 0/2)0/16( 0/1)0/16( 0/1)ﻗﻔﺴﻪ ﺳﯿﻨﻪ-ﮐﻤﺮ




0/6( 0/1)0/6( 0/1)0/7( 0/1)0/6( 0/1)0/7( 0/1)0/7( 0/90)0/7( 0/1)0/8( 0/1)ﻗﻔﺴﻪ ﺳﯿﻨﻪ-ﮐﻤﺮ
0/7( 0/90)0/7( 0/1)0/7( 0/1)0/7( 0/1)0/8( 0/70)0/8( 0/60)0/8( 0/1)0/98( 0/90)ﮐﻤﺮ-ﻟﮕﻦ
. دﯾﺪراﻧﺘﺎﯾﺞﮐﻞﺗﻮانﻣﯽ3ﺟﺪولدر
ﻧﺘﯿﺠﻪ ﮔﯿﺮيوﺑﺤﺚ











ﺗﮑﺮارﭘـﺬﯾﺮي درﺻـﺪ 6وﺧـﻮب ﻧﺴﺒﺘﺎدرﺻﺪ44و
درﺻـﺪ 83ﮐﻤﺮدردياﻓﺮاددر. دادﻧﺪﻧﺸﺎنراﻋﺎﻟﯽ
6وﺧـﻮب درﺻـﺪ 05ﻋﺎﻟﯽ،ﺗﮑﺮارﭘﺬﯾﺮيﻫﺎآزﻣﻮن




اﻓـﺮاد دروﺧـﻮب ﻧﺴـﺒﺘﺎ ﺗﮑﺮارﭘـﺬﯾﺮي درﺻﺪ42و
ﺗﮑﺮارﭘـﺬﯾﺮيﻫـﺎآزﻣـﻮندرﺻـﺪ23درﮐﻤـﺮدردي
وﺧـﻮب ﻧﺴـﺒﺘﺎ درﺻـﺪ 52ﺧﻮب،درﺻﺪ52ﻋﺎﻟﯽ،
.دادﻧﺪﻧﺸﺎنﺿﻌﯿﻒﺗﮑﺮارﭘﺬﯾﺮيدرﺻﺪ81
M.I.Sﮐﻤـﮏ ﺑـﺎ ﮐـﻪ ﻣﻄﻠﻖﺗﮑﺮارﭘﺬﯾﺮيﻣﻘﺎدﯾﺮ
داراي،اﺳـــﺖﺷـــﺪهدادهﻧﺸـــﺎنوﻣﺤﺎﺳـــﺒﻪ
در5/8-1/2وﺳـﺎﻟﻢاﻓـﺮادﺑـﺮاي4/8-0/29داﻣﻨـﻪ
ﺑـﺎ ﻣﻨﻄﺒـﻖ ﻧﻈـﺮ ﺑـﻪ ﮐﻪ،اﺳﺖﺑﻮدهﮐﻤﺮدردياﻓﺮاد
.  اﺳﺖﻧﺴﺒﯽﭘﺬﯾﺮيﺗﮑﺮارﻧﺘﺎﯾﺞ
آزﻣـﻮن ﺑﺮايﺑﺴﺘﮕﯽﻫﻢﺿﺮﯾﺐﺗﺮﯾﻦﺷﺎﯾﻊCCI
ﻃـﻮر ﻫﻤـﺎن . (51)اﺳﺖ)tseter-tseT(ﺑﺎزآزﻣﻮن–
CCIداﻣﻨـﻪ ﮐﻠـﯽ ﻃـﻮر ﺑـﻪ ,ﺷـﺪ اﺷﺎرهﺑﺎﻻدرﮐﻪ
اﻓ ــﺮاددرواﺳ ــﺖ0/48-0/25ﺳ ــﺎﻟﻢاﻓ ــﺮادﺑ ــﺮاي
دارايﻣﺘﻐﯿﺮﻫـﺎ وﻫـﺎ آزﻣـﻮن اﻏﻠـﺐ درﮐﻤﺮدردي
ﻣﺘﻐﯿﺮﻣﻮرددرﺗﻨﻬﺎاﻟﺒﺘﻪ. اﺳﺖ0/58-0/25داﻣﻨﻪ
درﻗﻔﺴـﻪ ﺳـﯿﻨﻪ -ﮐﻤـﺮ ﻓـﺎز اﻧﺤـﺮاف وﻧﺴﺒﯽﻓﺎز
ﻫﻤ ــﺮاهﮐ ــﻢ،ﻏﯿﺮﻗﺮﯾﻨﻪ،ﺳ ــﺮﻋﺖآزﻣ ــﻮنوﺿ ــﻌﯿﺖ












درﭘﺎراﻣﺘﺮﻫـﺎ اﯾـﻦ ﮐﺎﻣـﻞ ﻣﻘـﺎدﯾﺮ . اﺳـﺖ ﺑﻮده4/3
.اﺳﺖآﻣﺪه3ﺟﺪول
درﮐـﻪ اﺳـﺖ اﯾـﻦ ﺷـﻮد اﺷـﺎره ﺑﺎﯾﺪﮐﻪايﻧﮑﺘﻪ
اﻓـﺮادآزﻣـﻮنﻣـﻮرداﻓـﺮاداوﻻﺳـﯿﻠﻔﯿﺲﺗﺤﻘﯿـﻖ
ﺑﺮرﺳـﯽﻣـﻮردﻣﺘﻐﯿﺮﻫـﺎيواﻧـﺪﺑـﻮدهﮐﻤـﺮدردي
ﻟﮕـﻦ -ﮐﻤـﺮ وران-ﻟﮕـﻦ ران،-ﮐﻤـﺮ ﻫﺎيﻗﺴﻤﺖ
...ﺣﺮﮐﺖاﻟﮕﻮيﺛﺒﺎتوﻫﻤﺎﻫﻨﮕﯽﭘﺎراﻣﺘﺮﻫﺎيﺗﮑﺮارﭘﺬﯾﺮيﺑﺮرﺳﯽ
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رﺳـﯿﺪن ,ﻣﻄﺎﻟﻌـﻪ اﯾـﻦ درﺣﺮﮐﺘـﯽ ﺗﮑﻠﯿﻒوﺑﻮدﻧﺪ
ﮐـﻪﺑـﻮده اﺳـﺖhcaer lanoitcnuF()ﻋﻤﻠﮑـﺮدي
ﺑﺮرﺳـﯽ ﻣـﻮرد آن ﻫـﺎ ايﺟﻠﺴﻪدرونﺗﮑﺮارﭘﺬﯾﺮي
ﺑـﻪ ﺣﺎﺿـﺮ ﮐـﻪ ﭘـﮋوﻫﺶ ﺣﺎﻟﯽدر. اﺳﺖﻗﺮارﮔﺮﻓﺘﻪ
وﺳ ــﺎﻟﻢاﻓ ــﺮادﮔ ــﺮوهدودرﺗﮑﺮارﭘ ــﺬﯾﺮيﺑﺮرﺳــﯽ
راﺳـﺖ وﺧـﻢ ﺣـﯿﻦ دردوﺟﻠﺴـﻪ ﻃﯽ,ﮐﻤﺮدردي
. اﺳﺖﮔﺮﻓﺘﻪﻗﺮارﯽﺳﺑﺮرﻣﻮردﺗﻨﻪﺷﺪن
ﺗﻮاﻧﺪﻣﯽﻣﻄﺎﻟﻌﻪدوﻧﺘﺎﯾﺞدرﺣﺎﺻﻠﻪﻫﺎيﺗﻔﺎوت
ﺑـﺎ ﮐـﻪ ﺣﺮﮐﺘـﯽ ﺗﮑﻠﯿـﻒ ﻧـﻮع (1. ﺑﺎﺷﺪزﯾﺮﻋﻠﻞﺑﻪ
ﺣﺎﺿـﺮ ﻣﻄﺎﻟﻌـﻪ درﺗﺮﮐﯿﺒـﯽ ﺣﺮﮐﺎتاﻧﺠﺎمﺑﻪﺗﻮﺟﻪ
ﻣﻄﺎﻟﻌـﻪ اﯾـﻦ درﻣﻘـﺎدﯾﺮ ﺗﻐﯿﯿﺮﭘـﺬﯾﺮي ﺗﻮاﻧﺴﺘﻪﻣﯽ
. ﺑﺎﺷﺪﺑﯿﺸﺘﺮ





















ﻧﺸـﺪه اﻧﺠـﺎم ﻓـﺎز اﻧﺤـﺮاف وﻧﺴـﺒﯽ ﻓﺎزﻣﺘﻐﯿﺮﻫﺎي
ﻧﯿـﺎز ﻟـﺬا ,ﮐﺮدﻣﻘﺎﯾﺴﻪﻫﻢﺑﺎراﻧﺘﺎﯾﺞﺑﺘﻮاناﺳﺖ ﺗﺎ
. اﺳﺖدﯾﮕﺮﻣﻄﺎﻟﻌﺎتدرﭘﺎراﻣﺘﺮاﯾﻦﺑﺮرﺳﯽﺑﻪ





ﻣﻘـﺪار ﺗﻨﻬـﺎ وﻧﺒـﻮد ﺣﺎﺻﻠﻪ اﻣﮑـﺎن ﭘـﺬﯾﺮ ﻣﻘﺎدﯾﺮاز
. ﺷﺪاﺳﺘﻔﺎدهﻣﺤﺎﺳﺒﻪﺟﻬﺖﺗﮑﺮارﺑﺎرﯾﮏازﺣﺎﺻﻞ





ﺷﻨﺎﺳـﯽ روشﺗﺤﻘﯿـﻖ ﯾـﮏ ﻋﻨـﻮان ﺑﻪﻣﻄﺎﻟﻌﻪاﯾﻦ
ﺷـﺮاﯾﻂ درﻣﺘﻐﯿﺮﻫـﺎ اﯾـﻦ ازﺗﻮانﻣﯽﮐﻪدادﻧﺸﺎن
وارزﯾ ــﺎﺑﯽﺟﻬ ــﺖﺣﺮﮐﺘ ــﯽﺗﮑﻠﯿ ــﻒازﻣﺘﻔ ــﺎوﺗﯽ
دﯾﮕﺮﻣﻄﺎﻟﻌﺎتاﻟﺒﺘﻪ. ﮐﺮداﺳﺘﻔﺎدهدرﻣﺎﻧﯽﻣﺪاﺧﻼت





دﮐﺘـﺮ ﺑـﻪ راﻫﻨﻤـﺎﯾﯽ دﮐﺘﺮاي ﻓﯿﺰﯾﻮﺗﺮاﭘﯽﻣﻘﻄﻊدر
ﺑﺎﺷـﺪ ﻣﯽﭘﻮرﭘﺮﻧﯿﺎنﻣﺤﻤﺪدﮐﺘﺮﮐﻬﺮﯾﺰي وﺻﺪﯾﻘﻪ
ﻣـﺪرس در ﺳـﺎل ﺗﺮﺑﯿـﺖ داﻧﺸـﮕﺎه ﺣﻤﺎﯾـﺖ ﺑـﺎ ﮐﻪ
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and non specific low back pain groups
Hamid-reza Mokhtarinia, PhD. Assistant Professor of Physiotherapy, Ergonomics department,  University of Social
Welfare Rehabilitation Science, Tehran, Iran. hrmokhtarinia@yahoo.com
*Sedigheh Kahrizi, PhD. Assistant Professor of Physiotherapy, Tarbiat Modares University, Tehran, Iran.
(*Corresponding author). kahrizis@modares.ac.ir
Mohammad Parnianpour, PhD. Professor of Biomechanics, Department of Mechanical Engineering, Sharif University of
Technology, Tehran, Iran.  parnianpour@yahoo.com
Mohammad-Ali Sanjari, PhD. Assistant Professor of Biomechanics, Biomechanics Laboratory, Rehabilitation Research
Center, Faculty of Rehabilitation, Tehran University of Medical Sciences, Tehran, Iran. sanjarima@alum.sharif.edu
Abstract
Background: To define the dynamic organization of the neuromuscular system, we need useful tools
that allow for the expression of the neuromuscular system in low dimensional term (i.e one variable),
so it seems that relative phase provides a better measure of organization of the neuromuscular system.
Besides, selection of a measure for research or clinical use should be motivated by several factors,
including the measure reliability. To our knowledge there seems to exist no study that have ever
investigated the reliability of the relative phase and deviation phase in healthy or Low back pain
subjects in dynamic movement tasks.
Methods: Twelve healthy volunteers and 12 low back pain patients performed repeated trunk bending
motion in eight different conditions of high and low speed, in symmetric and asymmetric planes, with
or without external load.
All measurements were repeated on a second session, 7-10 days later. Mean absolute relative phase
and deviation phase of lumbar-thorax and pelvis-lumbar were used to calculate coordination pattern
and variability.
Relative reliability was assessed using intra class correlation coefficient (ICC) and absolute reliability
was assessed using standard error measurement, minimum detectable change and coefficient of
variation.
Results: Results in healthy subjects revealed that relative phase and deviation phase showed good to
excellent reliability, with ICC range of 5.3-8.4 and in low back pain group ICC range was0 /52-0/85
except in three asymmetric test conditions and one symmetric test condition. SEM values range for
healthy subjects were 0/92-4/8 and for low back patients were 1/2-5/8.
Conclusion: Relative phase and deviation phase are suggested as good parameter to use for
evaluating coordination and variability in dynamic situations such as lifting and complex trunk
movement and also for discrimination low back pain patients from healthy subjects.
Keywords: Relative phase, Reliability, Asymmetric movement, Low back pain.
